I. Introduction
The electrical machine (rotary or linear) during operation under the action of electromagnetic fields. In any machine the coil or coils produces a magnetic field constant or variable over time and often in space.
Knowledge of the field allows access to computing performance and operation of the device in permanent and transient, and evaluation of the field at each point in space yet possible to deduce the flow and so the electromotive forces for operation as a generator or couple to the engine operation.
In many stages of the design process of an electrical device, the evaluation of electric and magnetic fields appear as a necessary work, and from that, we analyze the relationship between the maximum field strength and the geometrical dimensions, and a comparison was made between dependency of the place of the theoretical and the measured location [1] , [2] .
So in this paper, we study the coil (size, current density, magnetic field, electromotive force) since it is the main component of the inductor of the linear generator that we study later.
An important aspect of survival, it is the complexity and longevity of the technology. More complex a system is and the more moving parts which compose it, the more it is likely that some will fail. In addition, to improve the chances of becoming commercially attractive, the need for maintenance must be kept to a minimum. To meet these requirements, the computer-aided design a very important step to good order and avoid all the difficulties that may be encountered in the actual design.
The system comprises two reels, whose excitation of the one cause the displacement of the core assembled with a ferromagnetic part in a direction. the median position is ensured by an external cause which is an external power in our work we have modeled mathematically operation of linear generator which consists of a series of coils moving inside the stator, this circuit of coils is then fed from a DC voltage source.
Actuators for longitudinal displacement, we frequently encounter three topologies:  The armature is movable and the inductor is fixed as shown in figure (1. a) . The inductor is secured to the rail so fixed also. The armature is moving and the support board or power supply that is connected thereto by a flexible cable which limits the stroke of its movement.  The armature is fixed and the inductor, the fixed rail is movable as indicated in the figure (1. b) .  Inductor mobile and stationary armature (as it is distributed over the length of a rail) as the following diagram ( Fig. 1. c) indicates.
(a) (b) (c) Fig. 1 : Topologies of actuators for longitudinal displacement We remain on a purely technical level as interest in this type of training is explained through its technology:  High dynamic motion (speed, acceleration)  High precision positioning  High reliability, longer service life  Flexibility of use (independent party on the same axis) [3] .
II. Shape Linear Generator
In this example, a linear generator in a form of a Cycloid Pendulum as in the figure below we study indicated:
The Linear Generator that we study (1) electromagnetic or mechanical system to maintain continuity of motion of the inductor (2) (2) the inductor of the generator on the coils which are powered by direct current (3) the armature of the generator, a circuit for closing the magnetic field lines (tooth + winding).
The characteristics of the generator considered are shown in Table ( 
III. The Primary Element Of The Inductor
A linear generator is a coil with a resistor R, the coil may slide without friction in a space between two winding (armature) is moving as a semicircle (Cycloid). the coil is supplied (the coils) to direct current and a constant rate imposed when there is presence of a magnetic field . The electromotive force in the two faces of the armature winding will generate an current I armature. And to keep the set of coils at a constant rate (steady state), before we apply an external force perpendicular to the magnetic force induced. And to get the best results, follow the following steps:
SIZING OF THE COIL
The determination of the design is a great interest for the design of electrical machines. Indeed, the design and evaluation of a coil linear generator based on knowledge of the magnitudes of electromagnetic fields, and among these quantities, magnetic field induction is their practical value is between 1.4 and 1.6T to avoid the saturation of the magnetic circuit, and the current density J is also practical value is between 5 and 7A/mm 2 to avoid overheating of the coil.
So the choice we give is as follows:
From these data it may be added to the conductive member surface, the current that can be injected into this area, and the number of turns of the winding. And in the following table (2) diameters of winding son and that corresponding currents on site : Where : = = I : The amperage we inject 
2 ELECTROMAGNETIC FORMULATION
For the study of electromagnetic phenomena in electrical machinery Maxwell's equations are used, because they reflect the interactions between electrical and graders take shape as a repository associated with the medium under study.
Supplemented by specific relations materials:
For a direct current is zero [4] , [5] , [6] .
Using the Model Magneto dynamics is answered in the study of electrical machines. For the numerical computation, there are several formulations such as formulation , and in this model we have chosen the use of this formulation with the many benefits:
 this is the most used and it reduces the number of unknowns;  it can impose electric by the coils;  knowledge of any physical quantity can be deducted.
We have :
= − / = (3) Obtained :
+ is a conservative field, so it is derived from a scalar electric potential U, such that :
But in this model there is a shift in the speed of the inductor coil in a magnetic induction field gives rise to induced current density which is, according to the law of Laplace:
We must take into account in the previous model, where the induced currents must be replaced by :
So according to the calculations is added :
3 SOLVING FLOWCHART
The organization is the image of the general organization of a computer program by Finite Elements. The sequential workflow can distinguish three main groups :  preprocessor : commonly called mesh, responsible for generating the data needed to solve;  processor resolution : called solver;  the postprocessor operating results.
These three modules and using techniques of Computer Aided Design (CAD): Write the domain geometry, physical properties and boundary conditions and perform a manual cutting or with assistance from the program, then solve equations of the element assembly, and provides a set of results, and at the end the results stored in an output file that switches form a physical quantity. 
4 USEFUL RESOLUTION
Comsol Multiphysics (FEMLAB) is a software for solving differential model (pde), multiphysics (electromagnetic, mechanical, structural, thermal, ...) by the finite element method with an unlimited number of different physical interaction between many steps. Using this software has many benefits including benefits: contains most of equations using a graphical interface, little direct programming and MATLAB interface possible [7] , [8] . after some applications and examples, add the method that allows us to achieve the solution of electromagnetic problems.
So, an analysis was made for three examples :  At first, it will characterize the magnetic field produced by a single coil which lies between the two windings of the armature of the generator.  Secondly, we examine the association of six fixed coils.  Finally, six coils in motion, we exploit this experience to deduce the magnitude of the magnetic field and additive and it creates for the electromotive force that we want the generator. These figures show the magnetic vector potential and these contours and the magnetic induction in the coil, the air gap and of the winding of the armature. The value of the induction is reasonable because we know that the linear machine function in saturation mode, but we tried to avoid it and the heating of the machine to determine good values of current density and the sizing of coils. (5), (6) and (7) show the influence of:  Number of coils used in the inductor to obtain the value of the electromotive force that we want.  Measuring the location of the field and the magnetic induction.
IV. Conclusion
This article focuses on how to analyze and solve the problem of the magnetic field in the inductor of the linear generator using the finite element method, the strategy for Computer Aided Design, and to do this we adds to the electromotive force that need.
 We analyze the relationship between the maximum intensity of the magnetic field and geometric dimensions.  A comparison was made between dependency of values of the magnetic field of the coils, and locations of measurement.
